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Lavaca Bay Causeway 


Teras’ Longest Bridge 


The longest bridge ever built in 
Texas, and the first one built on dry 
land, now stretches across Lavaca 
Bay. 

The new causeway is a gleaming 
concrete ribbon two and _ two-tenths 
miles long and wide enough for four 
full lanes with a raised median sepa- 
rating the lanes. ‘The new structure, 


connecting Point Comfort and Port 
Lavaca, was dedicated July 1. 

Herbert :C., Petry. jr; State, High: 
way Commission Chairman, spoke at 
dedication ceremonies, and along with 
two former Chairmen of the High- 
way Commission—E. H. ‘Thornton 
Jr. and Marshall Formby—cut the 
ribbon officially opening the cause- 
way. 

Calhoun County officials honored 
Thornton by announcing that the 
bridge will be known locally as the 
E. H. Thornton Causeway. It was 
under Thornton’s administration that 
approval was given for the causeway. 

J. CG. Dingwall, Assistant State 
Highway Engineer; and R. B. Alex- 


State Highway Commission Chair- 
man Herbert C. Petry Jr. addresses 
crowd at dedication ceremonies of 
the Lavaca Bay Causeway. The 
new four-lane bridge was dedi- 
cated July 1. 


ander, Bridge Engineer, of Austin; 
M. G. Cornelius, District Engineer, 
Yoakum; and W. A. King, Resident 
Engineer from Victoria, were also 
guest speakers for the occasion. 


It was a Texas-style event with 
giant scissors and a ribbon of unusual 
material. The aluminum scissors were 
made by Alcoa at Point Comfort, and 
the ribbon was made of aluminum 
foil and ingots from Alcoa and poly- 
ethylene from Union Carbide. 

Residents of the county were so 
pleased with the new structure they 
held a two-week celebration in honor 
of the new opening, including a fish- 
ing festival. County Judge Howard 
Hartzog said at the dedication, “We'll 
have a full program, and will add to 
it over the next couple of weeks, to 
let everyone know about one of the 
new showpieces of South Texas.” 

While the causeway itself is com- 
plete, work on the approaches con- 


New four-lane bridge also has sidewalks and wide, 
separate lanes of traffic. Old causeway can be seen just to the right. 


Dedicated 


tinues and may stretch to the early 
fall. The causeway cannot be opened 
permanently to traffic until the ap- 
proaches are finished. 


Besides being the longest bridge in 
Texas, the new causeway also has the 
distinction of being the first pre- 
fabricated bridge ever built in this 
state. The plant and equipment used 
to erect the prefab sections were de- 
signed by engineers of Elmer C. Gard- 
ner, Inc., of Houston. This method 
of construction has the advantage of 
speed and economy on a large job, 
and final cost of the bridge was below 
highway engineers’ original estimates. 


Another unique feature of the 
bridge is that sonar was used for the 
first time to locate hydraulic fill for 
approaches. With a requirement to 
locate about one million cubic yards 
of hydraulic-fill material for building 
approaches, two engineers of the 
Texas Highway Department used so- 


nar to locate suitable deposits of sand 
and shell. (See Texas Highways, De- 
cember, 1958.) 


For this unique approach, Resident 
Engineers W. A. King and J. M. Ry- 
lander of the Yoakum District were 
named co-winners of the 1960 Dr. L. 
I. Hewes Award for a “new procedure 
and exploratory tool for highway en- 
gineering problems” at the annual 
conference of the Western Association 
of State Highway Officials. 

The award is named in memory of 
Dr. L. I. Hewes, who was western 
regional director of the U. S. Bureau 
of Public Roads. It was originated 
and is financed by Western Construc- 
tion magazine. 

Approaches to the bridge are ex- 
pected to be completed in the early 
fall and the bridge will carry traffic 
for heavy industry, agriculture, sea- 
food, oil field, and other enterprises 
along the Gulf Coast that have grown 


raised median to 


Chairman Petry, with former chair- 
men Marshall Formby (center) and 
E. H. Thornton Jr. (to Formby's 
right), formally dedicate the new 
causeway by cutting the aluminum 
foil and polyethylene ribbon with 
giant aluminum scissors. 


— 


Giant steel crane carries one of 
the 388 prestressed concrete sec- 
tions down to the edge of the bay 
where it is floated out and bolted 
into place. 


up in the last few years. Within the 
past few years, important major in- 
dustries have located at Point Com- 
fort. Aluminum for the 23,800-foot 
railing on the causeway was produced 
there. 

The new bridge replaces a narrow 
31-year-old two-lane structure of wood 
and concrete that had, on two oc- 
casions, been partially destroyed by 
hurricane so that its rating was only 
15,000 pounds maximum axle load- 
ing. At such times many trucks and 


Specially designed barge, The Sea 
Horse, lifts a 150-ton prestressed 
section into place where it is bolted 
independent of the other sections. 


motorists had to detour at least 80 
miles to go from Port Lavaca to Point 
Comfort, now only six miles apart 
over the Lavaca Bay Causeway. Water 
traffic navigating to the inner por- 
tion of Lavaca Bay will no longer 
halt motor traffic because the new 
structure stands 45 feet above the 
water at its apex. The old causeway, 
which averaged only fifteen feet above 
water, held up traffic on numerous 
occasions when the drawbridge was 
raised to allow boats into the bay. 

Cost of the project is about $5 mil- 
lion and took a little over two years 
to complete. 

Contract for construction was 
awarded to the Gardner Company on 
March 3, 1959, and work was begun 
on March 19. First, the company had 


Highest point in the Lavaca Bay Causeway is 45 feet from the water, 
allowing an uninterrupted flow of traffic into the bay. This section of the 
bridge and the two ends were the only parts poured in place. A portion 
of the old causeway, with drawbridge raised, is shown in the background. 


to build the shore plant for prefab- 
rication work. Here, more than 388 
parts and sections were prestressed 
and precast for the bridge. Only the 
45-foot-high mid-section of the cause- 
way and the section joining each end 
to the shore were poured in place. 

The plant was built along 3,000- 
foot tracks 50 feet apart, over which 
a giant crane moved to carry the pre- 
fab sections down to the water’s edge 
where they were floated out and bolt- 
ed into place. 

Piling for the job were 20-inch 
square, precast and prestressed with 
an eleven-inch diameter hole through 
the center. Normally, holes in piling 
are cast with fiber tubes which are 
left in the piling. However, for this 
project a steel mandrel was drawn 
through the concrete on the order of 
an internal slip form. Length of pil- 
ing varied from 80 to 100 feet, due to 
the different depth of the soil strata. 

Steel forms for the precasting op- 
eration were set up as near the water 
as possible. A huge steel-girder dolly 
moved along the tracks lifting and 
handling piling and 150-ton bridge 
sections. Each section—poured mono- 
lithically—consisted of four girders, 


The old two-lane causeway and 
bascule drawbridge held up traf- 
fic for years. 


slab, diaphragms, parapet walls, curb, 
sidewalk, and half the median. These 
sections were then placed on the bents 
in the bay and prestressed as a single 
unit. 

Pouring a road section was one of 
the most complicated steps. It took 
five hours to pour the 150 cubic yards 
of concrete for the two sections over 
the stressed steel cables and reinforc- 
ing framework, and twelve to eighteen 
hours to cure it. Automatic water 
sprinklers in the curing sheds com- 
pleted the curing operation in an- 
other 48 hours. 
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After this step was completed, the 
crane took the slab down to the bay 
and placed it on a specially designed 
barge called the Sea Horse. The Sea 
Horse was equipped with a pair of 
crane-like arms that hoisted each slab 
into place by a series of winch cables. 
About three hours were required to 
make each installation, and normally 
two slabs were placed each day. 

Each slab was bolted independent- 
ly into place, leaving a gap down the 
center of the median, and a one-inch 
gap at the end of each section. A 
steel shoe-expansion joint was used 
on every third section. 

Supervising Designing Engineer 
Wayne Henneberger’s design section, 
under the supervision of Bridge En- 
gineer Alexander, and Engineer of 
Bridge Design E: A. Jelinek, de- 
signed the modern causeway. Con- 
struction work was supervised by Dis- 
trict Engineer Cornelius and Resident 
Engineer King. 

Plans are to convert parts of the old 
causeway for use as fishing piers. It 
is proposed that two sections of the 
old causeway (3,000 feet on the Port 
Lavaca side and 1,000 feet on the 
Point Comfort side) be left in place 
to give ‘Texas one of the longest fish- 
ing piers in the world. If this is done, 
the middle 6,000-foot section of the 
old bridge would be torn out to al- 
low unimpeded passage of boat 
traffic. 
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| Advance exit guide sign. Exit direction sign. 
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Edward L. Smith 


Senior Traffic Engineer 
District 9 


The first signing project on a Tex- 
as Interstate Highway has recently 
been completed in Hill County. The 
project covered approximately ten 
| miles in Interstate 35 south of Hills- 
| boro. Included in this were four dia- 


mond interchanges serving farm to 
market and county roads in the area. 

The sign types and letters conform 
to the Interstate Manual for Signing 
and Pavement Marking of the Nation- 
al System of Interstate and Defense 
Highways. All the signs are reflector- 


| ized and the large guide and destina- 


tion signs have a green background : : West ] @) 
with removable copy letters and _bor- E 

der. The route-marker signs are made o E W 

with aluminum sign blanks while all a Cc 0 2 
other signs are made with plywood. 
Red stop signs and colored route 


markers are used. 

Delineators mounted on posts along 
the shoulder edge are used through- 
out the interchange area. Double am- 
ber delineators are placed at 100-foot 
intervals along the speed-change lanes, 
off and on ramps, and frontage roads 
between ramps. Clear delineators are 
placed on 200-foot centers along the 
main lanes and are located approxi- 
mately 1,000 feet in advance of and . : 
beyond the interchange area. Destination sign. Ni | 
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Chatt Rd 
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Exit and yield sign. 


Typical advance guide sign. 
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Frontage road destination signs. 
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E. D. Parmer, District Administrative Engineer 


Resident engineers and design per- 
sonnel met at Lamar State College of 
Technology in June for the first Dis- 
trict 20 Highway Design Seminar. 
The three-day meeting was an out- 
growth of the Conference on Plan- 
ning Design and Operation of Urban 
Traffic Facilities which met last De- 
cember in Beaumont. At that time it 
became apparent a meeting was need- 
ed to .promote cooperation between 
representatives from the Department, 
City and County offices in the district, 
Bureau of Public Roads, area oil com- 
panies, and other interested agencies. 
Students and faculty from Lamar 
Tech were also invited to attend the 
seminar. 

Those attending the meeting re- 


W. E. Simmons, District Engineer, 
dresses the first Highway Traffic 


only. 


District 20, ad- 
Design Seminar 
at Lamar Tech in Beaumont. There have been other 
design seminars in the area for more than one dis- 
trict, but this is the first for District 20 personnel 


District 20 


ceived first-hand knowledge of traffic 
needs on an area-wide factual basis 
and learned to provide detailed in- 
formation to resident engineers for 
the traffic design of freeways and non- 
controlled access facilities. Seventy 


persons attended the seminar and 
many of them requested that it be 
made an annual affair to allow resi- 
dencies to keep abreast of the latest 
highway traffic research findings. 
Dick Conley, assistant director of 


William Oliver, Bureau of Public 
Roads, Austin, concludes the first 
affernoon session with his presen- 
tation titled "Urban Transporta- 
tion Systems." 


traffic, Houston, presented a paper on 
Comprehensive Area ‘Traffic Study, 
defining the study, outlining the need 
for it, methods to accomplish it, and 
the problems encountered. Afterward 
a panel, including Conley; A. C. Ky- 
ser, Engineer-Manager, Houston Ur- 
ban Project; and William Oliver, Bu- 
reau of Public Roads, Austin; dis- 
cussed the advantages of the study to 
the City, Highway Department, and 
Bureau of Public Roads. Oliver later 
presented a paper on urban _ trans- 
portation systems. 

From seven to nine at night the 
seminar staff held a problem lab 
where they helped work out problems 
or answer the questions of each 
engineer. 

Professor C. J. Keese, Highway Sec- 


District 20 Administrative Engineer 
E. D. Parmer welcomes represent- 
atives from the Department, city 
and county offices, Bureau of Pub- 
lic Roads, area oil companies, sig- 
nal companies, and students and 
faculty from Lamar Tech. 


It must have been a funny question. A panel composed of Dick Conley, 
Assistant Director of Traffic, City of Houston; William Oliver, Bureau of 
Public Roads, Austin; and A. C. Kyser, Engineer-Manager, Houston Urban 
Project, lead a discussion on the advantages of the comprehensive area 
traffic study for the city, Highway Department, and Bureau of Public 


Roads. 


tion, Civil Engineering Department, 
A & M College of Texas, discussed 
fixed-time equipment, progression, 
and phasing; and R. T. Gregory, di- 
rector of planning and traffic, Waco, 
discussed other types of equipment 


and phasing as well as detector place- 
ment, one-way operations, and special 
systems. 

Research Engineer Charles Pinnell, 
Texas Transportation Institute, A & 
M, presented a paper on apportion- 


Dick Conley, Houston, defines the comprehensive area traffic study, out- 


lines the need for this type survey, the methods for accomplishing it, and 
the problems encountered. 


Approximately 20 persons attend the night problem lab where the seminar 
staff helps work out problems and answer questions for the engineers. 
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An interesting question is proposed 
by Paul Tutt, Supervising Design- 
ing Engineer, Austin, as he delivers 
his paper—''Do Freeways Always 
Behave the Way They Are De- 
signed?" 


The importance of designing the 
signing and freeway simultaneous- 
ly is presented by Ed Smith, Senior 
Traffic Engineer, Texas Highway 
Department, Waco. 


Se 


Assistant Professor Charles Pinneill, Texas Transportation Institute, A & M, 


points out the details of signalization and diamond interchanges. 


ment of time and space in design, and 
went into detail on the design and 
signalization of diamond interchang- 
es. Professor Keese then explained the 


A. C. Kyser, Engineer-Manager, 
Houston Urban Project, tells mem- 
bers at the three-day meeting the 
advantages of a comprehensive 
area traffic study. 


use of radii, three centered and spiral 
curves, and channelization and opti- 
mum intersection spacing. 
Supervising Designing Engineer 
Paul Tutt, in his paper, posed the 
question, “Do Freeways Always Be- 
have the Way They Are Designed?” 


R. T. Gregory, Director of Planning 
and Traffic, City of Waco, points 
out some types of equipment and 
phasing as well as detector place- 
ment, one-way operations, and spe- 
cial systems for freeways. 


Tutt included on and off ramp design 
and delineation in his discussion. 

Ed Smith, Senior Traffic Engineer, 
Texas Highway Department, Waco, 
talked on the importance of design- 
ing the signing and the freeway simul- 
taneously. 


Professor C. J. Keese, Highway Section of the Civil Engineering Depari- 
ment, Texas A & M College, discusses fixed-time equipment, progression 
and phasing for freeways at the first District 20 Highway Traffic Design 


Seminar. 


-— 


TGRA members disembark to begin their rounds of Camp Hubbard. State Highway Engineer D. C. Greer acts 
as host for the group. 


TGRA Tour 


Good-roads backers received red- Roads Association meeting. eon. Members of the association then 
carpet treatment from the Highway Highway Commissioner Hal Wood- boarded a bus for a tour of Camp 
Department on a guided tour of fa- ward of Coleman addressed TGRA— Hubbard. State Highway Engineer D. 
cilities at Camp Hubbard in Austin a state-wide group of citizens inter- C. Greer hosted the group. 
during the recent annual ‘Texas Good ested in good highways—at a lunch- The TGRA members were given 


Two members hold earnest conver- 
sation with Greer while making the 
rounds in the D-4 shops. 


stration of how D-4 men clean and 
strip old sign blanks with the huge 
shot-blast machine. 


) Good-roads backers get a demon- 
| 
: 


And D-4 shops come in for inspec- 
tion by the guests. 


a complete tour of Camp Hubbard house and shop facilities. ganization working state-wide for 


with special emphasis on the Materi- 
als and Tests lab, the Motor Vehicle, 
Right of Way, Insurance, and Travel 
and Information Divisions, and ware- 


The TGRA, which elected Houston 
businessman James A. Stillwell as its 
president for the coming year, has 
been since 1913 the only citizens or- 


highway progress in Texas. It is a 
nonprofit educational group com- 
posed of business and_ professional 
men living throughout the state. 


| Ted Ball (far left), Computer Pro- 
| Spence Dyer, Reproduction Super- grammer, and T. A. Stevenson [next 
visor in D-21, explains one of the to Bail, holding map), Reproduc- 
maps reproduced in his section to tion Superintendent, of D-21, show 
the visitors. a sample of work from the repro- 

duction section to TGRA members. 


AND WHERE IT STOPS 


Baytown Sun, editorially—''Costs of 
having good roads, the State Highway 
Department frankly admits, is going 
Sop ee 

‘Reasons given for the increase: Tex- 
as had more than 1,100 new highway 
miles to care for and it costs more per 
mile to care for them. But proper up- 
keep, says the Commission, ‘stretches 
the taxpayer's dollar by increasing the 
life of the road.’ "' 


A NEW NAME 


Refugio Timely-Remarks, datelined 
Galveston—''About 125 members of the 
Texas Highway 35-U. S. Highway I Im- 
provement Association adopted a new 
name, a constitution, and elected offi- 
cers June 30 at the final session of a 
two-day meeting. 

. the name . . . was changed to 
the  Louisiana-Texas = Hug-the-Coast 


Highway Association." 


SOUND LEGISLATION 


Kerrville Times, in exploring a report 
from the U. S. Senate Committee on 
public works, including highway legisla- 
tion—'' 'The committee was advised 
that the Interstate System, when com- 
pleted, will save at least 4,000 lives a 
year, reduce personal injuries by 150,000 
a year, and cut economic losses by $2.1 
billion annually, through reduction in 
damages, savings in time, mileage and 
cost of transportation.’ 

“From a standpoint of saving lives; 
from a standpoint of sound prepared- 
ness in the event of conflict; from a 
standpoint of the economic growth of 
the nation, the Highway Act of 1961 is 
sound legislation." 
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bok ~FIRST On 


The South Plains” 


NO ROUTE CHANGE 


Dallas Morning News, in a staff spe- 
cial from Rockwall—''State Highway 
Commissioner Charles F. Hawn Thurs- 
day assured Dallas and Rockwall County 
road boosters [at a Rotary Club lunch- 
eon] that Farm Road 7 would be kept 
on its present route and would be ex- 
tended across new Lake Forney into 
Rockwall.” 

‘Hawn said the new route or Farm 
Road 7 between Rowlett, Dallas Coun- 
ty, and Rockwall has been authorized 
for reconstruction along its existing lo- 
cation to ‘keep this vital route open for 
Rockwall County." 


FORT WORTH'S NORTH-SOUTH 


Fort Worth Star-Telegram, in a by- 
lined article—''Construction is moving 
ahead rapidly on another link of Fort 
Worth's $19,000,000 North-South Free- 
Way. 

“Texas Highway Department engi- 
neers report that roadbed and struc- 
tures are nearly completed between E. 
Belknap and 12th St., and a paving con- 
tract for that stretch of the two-way 
divided traffic artery will be let in 
August." 


A FIFTY-FIFTY PROPOSITION 


Greenville Herald-Banner, reporting 
Departmental action there—''The state 
highway department wants to re-locate 
a portion of U. S. highway 69 southeast 
of Greenville, it was disclosed here 
Thursday. 

"J. W. Craven of Paris, assistant dis- 
trict engineer . . . told County Judge 
Lee Bostic the . . . county . . . would 
be asked to go fifty-fifty on expense of 
right-of-way." 


Wires: (AP) ond TAP) on paren 


DRY PROGRESS 


San Antonio News, announcing— 
“Three important new sections of the 
San Antonio Expressway system proba- 
bly will be completed and opened to 
traffic in September or October, ac- 
cording to R. O. Lytton, resident en- 
gineer for the State Highway Depart- 
ment. 

“Lytton said the dry weather this year 
has been favorable to rapid progress 
on road-building jobs." 


SMOOTHING OUT A FRIENDSHIP 


Stephenville Daily Empire, pointing 
out that—''Work was completed the 
past week at the Texas Highway De- 
partment office in Stephenville on draw- 
ing plans for an improvement project 
on Highway 67 which will start at FM 
Road 200 just east of Glen Rose and 
extend into Johnson County for 1.4 
miles, George Black, resident highway 
engineer, revealed Saturday. 

"Black [also] said materials have 
been ordered for smoothing out the 
rough railroad crossing on Highway 377 
inside the Dublin City limits. For many 
years the rough crossing has been one 
of the best friends automobile spring 
manufacturers have had.’ 


ROUTE 1 

Del Rio News-Herald, viewing Com- 
mission action—''The proposed ‘Route 
|’ taking Highway 90 across the center 
of Amistad Lake has the support of the 
Texas Highway Commission . . . 'pro- 
vided sufficient funds are made avail- 
able by the International Boundary and 
Water Commission,’ Herbert C. Petry 
Jr. Highway Commission Chairman, 
said in a letter notifying Del Rio civic 
leaders... .'' 


A DECADE’S DOINGS 


Jasper News Boy, in a lengthy edi- 
torial—''Jasper County Commissioners 
Court has asked the Texas Highway De- 
partment to prepare a 10-year plan for 
future highway construction proposed 
here by the Department... . 

"We think the Highway department 
will propose a massive highway program 
for the county, despite the fact that a 
huge program is already in progress, 
mostly around and into Jasper... ."' 


HIGHWAY LINKS 


San Angelo Standard Times, on Bal- 
lingers highway progress—''On_ the 
heels of the recently completed new 
four-lane U. S. Highway 67; road from 
the Runnels County courthouse to the 
Tom Green County line—linking there 
with the previously completed continua- 
tion of the same fine four-lane thor- 
oughtare to San Angelo—the Highway 
Department has announced two major 
projects, probably to be let in October 
or November, and involving a total ex- 
penditure of about $1!/, million, .. ." 


IN RECORD TIME 


Cleburne Times-Review, reports— 
‘Application of a thin, sealer coat of 
hot asphalt on 12 miles of U. S. Highway 
67 between the Somervell County line 
and the Cleburne City limits has been 
completed by a 22-man crew of the 
Texas Highway department within a rec- 
ord time of two days, according to 
Resident Highway Engineer Charlie 
Morgan. '' 


ON THE BOARDS 


Longview News, covering area high- 
way plans—''Nearly $5!/5 million in Tex- 
as Highway Department projects are in 
progress or on the drawing boards for 
the Longview area, District Engineer W. 
W. Potter of the Texas Highway Depart- 
ment told Longview officials Friday 
morning. 

Potter, accompanied by George C. 
Wall, assistant district engineer, and 
Warren H. Alford, senior right-of-way 
engineer, and Ralph Kutzer, resident en- 
. [city officials] 
for a discussion of projects present and 


gineer, met with . . 


future." 


A BONUS BABY 


Houston Chronicle, exploring the bill- 
board-ban bonus situation in Texas— 
New study of the question was author- 
ized this week end at the urging of 
commission member Hal Woodward.... 

"The federal highway act offers the 
bonus, one-half of one per cent of in- 
terstate highway construction cost, if 
states will co-operate with the secretary 
of commerce to regulate erection of 
advertising signs within 660 feet of the 
edge of the right of way. 

"The bonus is authorized only along 
right of way the entire width of which 
was acquired after July |, 1956. ... 

“[Highway Department attorney 
Herb] Crook estimated that since much 
of the interstate system in Texas is being 
built along right of way acquired prior 
to July 1, 1956, only 32 per cent of the 
system will be built along entirely new 
right of way where the bonus would 


apply." 
PRETTY GOOD 


Marshall News-Messenger, observing 
that—''Texas now has 884 miles of su- 
perhighways completed, a fair start on 
3,000 miles it will have when the 41,000 
mile nationwide road net is completed 
ay UNEP 

"The 3,000 miles will make this state 
tops in the nation in interstate highway 
mileage, the Texas Highway Commis- 
sion indicated on the fifth anniversary of 
the start of the program." 


Dallas Morning News, also comment- 
ing on this subject—'. . . It is an 
achievement in which Texas may take 
great pride." 


FOSTERING GOOD WILL 
Redland Herald (Nacogdoches), re- 


portorially—''Discussing highway con- 
struction specifications and use of ma- 
terials were the principal business at the 
annual Lutkin district joint meeting of 
the Texas Highway Department and As- 
sociated General Contractors of Amer- 
ica at Hotel Fredonia, Thursday. 

"... J. M. York, district engineer of 
the Lutkin District of the highway de- 
partment, was guest of honor... .'' 


SAFETY'S ITS OWN REWARD 


Duval County Facts (San Diego), re- 
vealing that—''The Annual District 21 
Safety Meeting of the Texas Highway 
Department was held at Pharr, Wednes- 
day, June 21, where Safe Truck Driver 
awards were made to 77 employees, 
varying from one-year awards to 23-year 
awards. Mr. Richard Schieffer, head of 
the Insurance Division in Austin, along 
with Mr. Phil Foyil, field representative 
from the Insurance Division, attended 
the meeting. 

“District 21 is now working on the 
twelfth month without an accident. If 
completed, it will have amassed a total 
of 1,556,810 man hours without a lost- 
time accident. From June 1956 until 
May 1958, District 21 worked 22 months 
and totalled 2,341,599 man hours with- 
out a lost-time accident." 


LITTLE CHANCE 


Fort Worth Press, on the Turnpike— 
“State Highway Engineer D. C. Greer 
said today he sees little chance that the 
federal government will take over the 
Fort Worth-Dallas Turnpike and let mo- 
torists use it without paying toll charges. 

''... It appears to be the thinking 
of Congress that, instead of paying off 
bonds used to build these roads, it 
should use federal money to build free- 


ways. 


ALL IN THE FAMILY 


Wichita Falls Times, mulling over a 
suggestion that ‘'pignicker'’ would bet- 
ter describe thoughtless travelers than 
‘litterbug''—"''Litter’ and ‘pig’ are 
both words which one associates with 
hogs, and as long as the term stays with- 
in this family, it's all right with us. Lit- 
terbugs or pignickers are messy people 
who leave public places looking like hog 
wallows."' 


San Angelo Standard Times, accom- 
panying an Associated Press story on 
litterbugging—''District 7 of the Texas 
Highway Department has a continuing 
crew keeping the roads clean. . . . Clean- 
ing the right-of-way of Highway 67 east 
to the county line from San Angelo has 
produced as much as_ nine truck 
IDecs amicus 
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*This is a preliminary report presented at the 1961 Highway Short 
Course. A complete report on this project will be issued at a later 


date. 


Properties of 


Asphalt 


Cements 
Manufactured 
in Texas’ 


Dr. R. N. Traxler, Research Engineer 
Texas Transportation Institute 


Investigations are in progress on representative asphalts manufac- 
tured in Texas and used by the Texas Highway Department. The pur- 


poses of these studies are to: 


(1) Determine how binders can best be classified as to quality under 
handling and service conditions. 


(2) Establish specifications to assure use of superior asphalts by the 


Department, and 


(3) Determine how the durability of paving asphalts can be improved. 


The comments to follow concern some of the results so far obtained 
under item one, namely, classification as to quality under service 


conditions. 


During mixing, laying, and use of 
asphaltic pavements, the asphaltic 
binder is present in the form of thin 
films. Heat applied to these films, 
even in the absence of air or light, 
results in considerable hardening due 
to the loss of volatile components. 
Loss of these volatile compounds 
changes the chemical composition of 


the asphalt and may be detrimental 


to its serviceability if high tempera- 
tures are maintained for an appre- 
ciable length of time. Early in the 
history of asphalt technology, volatil- 
ization was considered to be the main 
cause for poor serviceability, but it is 
now known that this is only a part of 
the problem, because heating in the 
presence of oxygen is damaging to 
an asphalt. Volatilization and oxida- 


tion increase the viscosity of all as- 
phalts, and for some the hardening 
may be excessive. Experience in the 
field indicates that an asphalt which 
is highly susceptible to hardening by 
heat and oxidation may possess lim- 
ited serviceability as a road binder. 


Viscosity Measurements 


The data, discussed below, will de- 
scribe three—and in some cases six— 
representative 85-100 penetration as- 
phalts, selected from 25 different ma- 
terials. The asphalts discussed were 
selected to show a wide range of re- 
sistance to hardening and a consid- 
erable difference in composition. 


Viscosity in absolute units was used 
to measure the consistencies of the 
asphalts before and after heating. 
This method of measurement is more 
sensitive and informative than the 
penetration or softening-point pro- 
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cedures. Several years ago, a viscom- 
eter was devised for evaluating the 
viscosity of thin (5 to 50 microns*) 
films of asphalt. This apparatus 
(shown in Figure I) has made possible 
precise measurements of the harden- 
ing of asphalts by heat, oxidation, or 
the action of actinic light. The micro- 
viscometer used in the experiments 
described below is the apparatus sold 
by MHallikainen Instruments, of 
Berkeley, California. 


Bureau of Public Roads Film Test 


In this test, which is becoming 
widely used, a one-eighth-inch layer 
of asphalt is placed in a shallow alum- 
inum pan and heated in an oven at 
225 F for five hours. Ehe heated 
asphalt is tested for penetration, soft- 


*There are 25,400 microns to one inch. 


ening point, and ductility. Retained 
per cent of original penetration is 
calculated. 

This procedure was followed in our 
original investigations, but the times 
of heating were 5, 10, and 15 hours 
in order to obtain more definite in- 
formation concerning the rate at 
which the various asphalts hardened. 
After removal from the oven, the oxi- 
dized asphalt was thoroughly mixed 
in an attempt to obtain a uniform 
sample. The viscosities of the original 
and of each hardened sample were de- 
termined at 77°F in the mircofilm 
viscometer using films 25 to 30 mi- 
crons thick. The viscosity of each 
sample was determined at three rates 
of shear. From the resulting experi- 
mental data, the viscosity of each 
asphalt was calculated at a rate of 


FIGURE JV 


TEMPERATURE - RELATIVE VISCOSITY 

PLOT FOR 15 MICRO FILMS OF 85-100 

PENETRATION ASPHALTS HEATED IN 
AIR FOR 15 MINUTES. 


it 0" 


RELATIVE VISCOSITY 


250 279 300 


shear of 5x10 reciprocal seconds. 
This procedure was used to obtain 
comparable viscosities for the asphalts 
possessing various degrees of internal 
structure or non-Newtonian flow. 

The viscosity of each hardened 
sample-is divided by the original vis- 
cosity of the asphalt. The quotient, 
which may be called the relative vis- 
cosity, is a measure of the hardening 
of the asphalt, and is represented by 
“D” in this article. A high value for 
the relative viscosity “D” means that 
the asphalt hardens excessively; a low 
value indicates good resistance to 
hardening and, thus, anticipated su- 
perior durability under service con- 
ditions. 

Figure II is a plot of heating time 
at 325°F versus value of “D” for 
three asphalts shown. The _ best 
straight line was established through 
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the experimental data. Asphalt 1 
shows poor resistance to hardening 
whereas Asphalt 6 is an example of 
an asphalt with low susceptibility to 
hardening by heat and oxygen. As- 
phalt 3 is intermediate in its reaction 
to heat and oxygen under the con- 
ditions of the test. 


Shell Thin Film Test 


Griffin, Miles, and Penther of the 
Shell Oil Company developed a pro- 
cedure in which very thin films of 
asphalt were oxidized and the vis- 
cosities measured by the microfilm vis- 
cometer. They oxidized a 5-micron 
film of asphalt on a glass plate in an 
oven for two hours at 225°F. Two 
modifications of this procedure were 
made in the work described below. 
First, 13- to 15-micron films were 
used and second, oxidation initially 


| Figure 
HARDENING OF 
85-100 PENETRATION ASPHALTS 


__ IS MICRON FILMS HEATED IN 
ONE ATMOSPHERE OF NITROGEN AT 225 °F 


was conducted for two and four hours 
to obtain information concerning the 
rate of hardening. The 15-micron 
films were employed to expedite prep- 
aration of the samples and also be- 
cause 15 microns seems to be in the 
range of optimum average thickness 
for asphalt films present in most types 
of pavement. 


Viscosity measurements were again 
made using 25- to 30-micron films in 
the microfilm viscometer. Viscosities 
were determined on each original as- 
phalt and oxidized sample at three 
different rates of shear. From these ex- 
perimental data, the viscosities at 
5x 10 reciprocal seconds were cal- 
culated. The quotient, obtained by 
dividing the viscosity of the hardened 
asphalt by the viscosity of the original 
material, is shown as the relative 
viscosity, “D.” 


In Figure IIf, time of heating the 
15-micron film in air at 225°F is 
plotted versus the relative viscosity 
“D” of each sample. Results are in 
the same order as were obtained by 
the Bureau of Public Roads test and 
shown in Figure II. Asphalt 1 has 
high susceptibility to hardening and 
Asphalt 6 shows a low rate of hard- 
ening. Asphalt 3 again is intermediate 
in its reaction to heat and oxygen. 


The two procedures used for evalu- 
ating the rate of hardening of asphalts 
give the same general classification for 
all of the asphalts that have been in- 
vestigated. However, data obtained 
with the 15-micron films were most 
consistent. More uniform data would 
be expected from the very thin films, 
for the following reason. When a 
3175-micron (one-eighth-inch) layer is 
heated, a hardened film develops on 
the surface which frequently can be 
noted visually, especially after heat- 
ing for ten to fifteen hours. Prior to 
testing in the viscometer it is neces- 
sary to thoroughly blend this hard 
surface film with the softer asphalt 
under it. Even with most careful at- 


tention to this operation, blending 
may not be perfect. The sample is 
in reality a mass of original asphalt 
contaminated with some hardened ma- 
terial. The same problem is presented 
by the hardened 15-micron film, but 
to a much lesser degree. 


Effect of Temperature and Time on 
Hardening of Asphalt Films Heated 
in Air 

Attention was next turned to an 
investigation of the hardening of rep- 
resentative asphalt films at tempera- 
tures in the range 225 to 350°F and 
times from 15 to 120 minutes. These 
temperatures encompass those to 
which a hot asphalt mixture may be 
exposed. High temperatures in the 
uncompacted asphaltic mixtures may 
be retained up to 30 minutes or 
more. Figure IV shows the tempera- 
ture-relative viscosity data obtained 
by heating 15-micron films of Asphalts 
1, 3, and 6 in air for fifteen minutes. 

As an example of how the data in 
Figure IV can be used, let us assume 
that the temperature of the asphalt in 
a hot-mix plant reaches 350°F and 
that the mass of loose asphaltic mix- 


ture remains near this temperature 
for fifteen minutes and then drops to 
325°F, and fifteen minutes later to 
300°F. This is an extreme but not 
impossible situation since 45 minutes 
may elapse before a hot mix is laid 
and properly compacted. From Fig- 
ure IV it will be noted that the above 
conditions would result in a 26-fold 
hardening of Asphalt 1 over a 45- 
minute period. For the same condi- 
tions, Asphalt 3 would harden 19.5 
fold and Asphalt 6 would increase 
8.5 fold in viscosity. Data of this 
type makes possible a comparison of 
the effect of different time and tem- 
perature conditions on the various 
asphalts manufactured and used in 
‘Texas. 


Heating Asphalts in Nitrogen 
Atmosphere 

The increase in viscosity discussed 
here was caused chiefly by (a) volatili- 
zation of oils, and (b) oxidation. To 
obtain information concerning the 
relative importance of these two fac- 
tors, additional experiments were 
made using the 25 asphalts. In these 
tests, 15-micron films were heated at 


TABLE 1 


Analyses on 85-100 Penetration Asphalts 


Coefficient 
of 
Disperson 

Asphaltenes Fraction IV Fraction II] Fraction fi R+C 

Asphalt A R Ss Cc "X" = A+S 
1 17.8 17.2 49.0 16.0 0.50 
2 19.0 13.0 48.0 20.0 0.49 
3 24.6 20.4 40.0 15.0 0.55 
4 9.3 41.7 40.0 9.0 1.03 
5 8.1 33.9 43.0 15.0 0.96 
6 1.0 41.0 44.0 14.0 1.22 
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225°F under one atmosphere of 
nitrogen. With no oxygen present, 
any increase in viscosity may be as- 
sumed to be caused chiefly by evapo- 
ration of oils from the asphalt films. 
At the test temperature of 225°F, 
some polymerization may occur but 
certainly most of the increase in con- 
sistency can be ascribed to volatiliza- 
tion. Asphalts 1 and 3 show greater 
hardening (higher relative viscosities) 
when heated in nitrogen than does 
Asphalt 6. Figure V is a plot of hours 
heated in nitrogen versus relative vis- 
cosity, “D.” Materials were the same 
as shown in Figure III. 

Figure VI shows the combined data 
from Figures Il and V for compari- 
son. 


Chemical Composition and 
Hardening 


It will now be interesting to de- 
termine whether there is any connec- 
tion between the susceptibility of an 
asphalt to hardening and its content 
of dispersing or flocculating materials. 
Each asphalt was subjected to com- 
ponent analysis. To extend the study, 
the asphaltene (n-pentane insoluble) 
content was subtracted from Fraction 
I, and the difference, Fraction IV, has 
been called asphaltic resins. Table 1 
gives the analytical results for six as- 
phalts. The asphaltenes are high- 
molecular-weight compounds which, 
to some extent, must be dispersed in 
the asphalt. The oily Fractions I 
have a flocculating effect on the 
asphaltenes. However, the Fractions 
IV are dispersing or protective agents 
for the hard asphaltenes and Frac- 
tions II also have a marked dispersing 
effect. 

It is logical that a coefficient of 
dispersion expressed by the ratio be- 
tween asphaltenes (A) + Fraction III 
(S) and Fraction IV (R) + Fraction 
II (C) should indicate the collodial 
characteristics of an asphalt. This 
ratio, R+C, is shown as Goeffiicient 

A+S 
of Dispersion, “X,” in Table 1 and 
is the expression used below. Again, 
reviewing the compositions, if the 
amounts of asphaltenes (A) and Frac- 
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TABLE 2 


Relationship Between Composition and 
Resistance to Hardening for 85-100 Penetration Asphalts 


Relative Viscosity, D 


Coefficient of Dispersion 


15 micron film heated 


for 4 hours @ 225°F in R+C 
Asphalt Nitrogen Air "X"" — A-+S (Table 1) 

Poor Resistance to Heat and Oxygen 

3.8 10.9 0.50 

3.7 0.49 

2.2 0.55 

Average 2.2 9.0 0.51 
Good Resistance to Heat and Oxygen 

2.0 4.8 1.03 

2.0 4.0 0.96 

1.25 3.0 1.22 

Average 1.75 Bi) 1.07 


tion IIL (S)arexexcessive, as "ines: 
phalts 1, 2, and 3, the value of the 
coefficient, ““X,’ is low and the as- 
phalt is a poorly dispersed or gel- 
type system. When Fraction IV (R) 
and Fraction II (C) predominate, as 
in Asphalts 4, 5, and 6, the value of 
“X”’ is high and the asphalt is a well- 
dispersed sol-type asphalt possessing 
little internal structure. 

Is there any relationship between 
the Relative Viscosity “D” of a heat- 
ed asphalt and the composition of the 
asphalt as expressed by the Coefficient 
of Dispersion “X”? The data shown 
in Table 2 indicate that a correlation 
does exist. For the six asphalts there 
is a range in the values for “D,” rep- 
resenting differences in hardening re- 
sulting from heating in the absence 
and presence of air, and in the val- 
ues for “X” indicating considerable 
variation in degree of dispersion. ‘The 
six asphalts in Table 2 are listed in 
two groups which may be classed as 
poor or good in reference to degree 
of dispersion and rate of hardening. 
Three, with a high average value of 


“D,” possess a low average value for 
“X.” The other three asphalts with 
a low average value for relative vis- 
cosity “D” after heating for four 
hours at 225°F show a high average 
value for “X.” Thus, we may draw 
the general conclusion that the sus- 
ceptibility of an asphalt to hardening 
by heat and oxidation is related to its 
colloidal nature (degree of dispersion), 
which in turn is governed by the 
chemical composition. 

The data reported above do not 
represent all of the work that has 
been done on the hardening of as- 
phalt by heat, oxygen, and sunlight. 
We are rapidly learning the “how” of 
the hardening process. So far, we have 
only an inkling concerning the “why” 
of the reactions, but a fuller under- 
standing of the chemical composition 
of asphalt will clarify the reactions 
responsible for the hardening which 
occurs during hot mixing and in serv- 
ice. This increased knowledge will 
lead to the eventual establishment of 
quality specifications more discrimi- 
natory than are available at present. 
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Pavement 
Edge and 
Shoulder 


Protection 
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y RIVE CAREFULLY 


Maintenance of the edge of asphalt 
surfaces and retention of base mate- 
rial adjacent to the pavement edge 
is and always has been a troublesome 
and expensive maintenance problem. 
Erosion by water and wind of the 
base material adjacent to the edge of 
asphalt surfaces is the main reason 
that we have pavement-edge trouble, 
as absence of sufficient base material 
at the surlace edges permits vthe 
crumbling of the edge. 

Several years ago in Bastrop Coun- 
ty, we began a shoulder treatment 
which is inexpensive and_ preserves 
the pavement edge and prevents the 
loss of expensive base material. ad- 
jacent to the pavement edge. The 
treatment consists of placing a two- 
foot-wide shot of RC-2 covered with 
local pit run adjacent to the pave- 
ment base material. The shoulders 
are first shaped by placing additional 
base if necessary to fill holes or bring 
the shoulder up to the pavement 
grade. Since you are working on a 
narrow strip, the shaping can best be 
done soon after a rain while there is 
sufficient moisture in the material and 


Mae ONSTRUCTION 


Joe Brooks, Senior Maintenance Foreman 


District 14 


on the shoulders to assure a good 
bond between the existing shoulder 
material and added material. No 
blade or water truck is necessary, and 
rolling is usually done by the truck 
hauling the additional base material. 

The strip is placed with the men 
and equipment working on the left 
side of the road, using the pavement 
edge as a guideline. Our employees, 
equipment, and the traveling public 
are protected by movable barricades 
and flagmen. Six men with one main- 
tenance spray unit, two trucks, and 
a rotary broom can place approxi- 
mately three miles of the strip per 
day, one and one-half miles on each 
side of the road. The RC-2 asphalt 
is applied at the rate of three-tenths 
gallon of asphalt per square yard. The 
RC-2 asphalt strip is covered with a 
very light application of a good grade, 
pit-run granular material. Ten cubic 
yards of this material will cover the 
three miles of asphalt strip. 

This treatment was first used in 
Bastrop County on the inside curves 
in 1957. Results were so satisfactory 
that we began using this treatment at 
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every place showing signs of washing 
or wearing away. We are now using a 
three-foot strip on the inside of 
curves, and a two-foot strip other 
places. We follow up on _ contract 
jobs, giving this shoulder treatment 
as soon as the contractor finishes, 
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thereby saving the shaping operation. 

This treatment is now used through- 
out District 14 where needed. It costs 
approximately six cents per square 
yard; and the strip, if placed in time, 
will greatly reduce the problem of 
more costly repairs to the pavement 


edge and to washed and worn shoul- 
ders in the future. In addition to re- 
ducing edge maintenance, we have 
been advised that the color and tex- 
ture differential is of great benefit 
in night driving—especially during 
inclement weather. 


This two-foot-wide RC-2 strip has been covered with local pit-run material. 


OVER THE HIGHWAYS 


has added the wording “Throwing — 
Trash on Highway 
STATE, LAW $10 to $200 Fine” on 
the automobile license envelopes. 


acquaint the public with our litter 
laws in Texas will make them more 
anti-litter conscious. 


“O. P.”. Schnabel, Founder 


Beautify San Antonio Association ~~ 


@ My maternal grandpaw had a 
first cuzin who migrated south to Tex- 
as from Kentucky and Tennessee— 
boy by the name of Sam Houston. I 
get along in Texas pretty well. 


F. G. Thibault, M.D. 
El Dorado, Arkansas 


@ ... Texas has a wealth of road- 
side parks along the highways, and 
the traveler is always reminded of 
them by a highway sign a mile or so 
from the park. I have found that 


stopping in the parks is a delightful f 


breather from time to time, particu: 

larly when traffic is heavy. But a most 

- irritating thing to me is that the high- 

way sign telling me about the park 

| ahead, doesnot tell me which side 
of the highway the park is on. If I 
could know which side it is on, I 


could be a better-prepared driver for 


Comments <a Traveling Public 


@ We are delighted that the State 


Prohibited 


| We think: that anything done 1a, 


“whoever is responsible for the™ “signs, 


| The Sun Hes Riz, 
' The Sun Has Ser, 
And Here We Is, 
In Texas Yet .. : 


sapttnitc eo. 
ELMS 2-9 —-9 = 29 


the traffic which is following my car. 
- When I traverse that mile or two be- 
fore reaching the park, I could watch good roads, wide-ope 
my mileage and be ready, well in ad- how we hated the wind 
vance, to let the car behind me know i i Waverly Hall, Rooms 
be : am ee to slow down and awe 


_® We loved the pplite, 
people, good food, be 


friendly 
tiful scenery, 
spaces—but 


The & renee “Road ~ 

j 3 = = ; . a ie Bees : ; » . 
y Hs Ahead” _( _. © Your highapPays are excellent™Unt |». Py 
Why..could not your Depaxtment, Of some of your drivers pass and cut @& ‘Sa 


add the simple line: “On Your” oe Philadelphia, Pennsytwania = 
Right’ co: (On Your leit... oo — 

Seems to me the paint and the la- eo = 
bor it would require to add_ these teen, 


® Your drivers are real cowboys 
and don’t realize others don’t expect 
them cutting in from side roads so 
close. Thanks for making it a won- 
derful trip because of your maps and 
points of interest. We would have 
Angleton Times Editor missed so much as we did in all other 
Angleton, Texas : states. Your “‘stars at night’ are the 
j . — most beautiful I’ve ever seen. Your 
: roads are good. We had a flat and 


words to the park sign would be neg- 
ligible when compared with the safety 
factor. I think also that it would — 
leave an excellent taste in the mouths 
of our tourists. | 

; Faye Haygood — 


< Us 


; . everyone stopped to help. 


Nanette Lodge 


@ ... In traveling from Maine to ae : 
Miami Beach, Florida 


Arizona every year, you don’t know 
how thankful I am to hit El Paso or 
Waskom returning from usually bad 
roads that you have to worry 
about continually. But, when you get 
to either of those places you sigh a 
sigh of relief to know that you will 
ride along safely constructed roads, 


® Texas has fabulous countryside, 
charming people, and the best roads 
in the country. We liked the helpful- 
ness and friendliness of everyone, 
Harry I. Maxson especially counselors. 


Dallas, ‘Texas Guilford, England 
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Te aud Prom Our Reader 


Austin Office—File D-21 
Attention: Mr. R. C. Faltinson 
Engineer-Director, Operations 


It is with pride that I take this opportu- 
nity to compliment D-21 in general and the 
Computer Section in particular on the aids 
available to the field engineer and so cheer- 
fully given by that section. At the present 
time, the Austin Expressway Office has under 
contract 49.73 percent dollar value of all 
contract work in District Fourteen. Realizing 
that multi-lane construction is an expensive 
item, the fact remains, had not the computer 
been used, this situation would not exist. In 
making use of the computer, we have in- 
creased the efficiency of our entire organi- 


zation. 


It is unfortunate that there is no practical 
means of measuring the savings to the ‘Texas 
Highway Department resulting from the use 
of the computer. We, in this office, feel with- 
out question, that Interstate Highway 35 con- 
struction would be delayed considerably had 
not the computer been available. The “Trav- 
erse Program” not only eliminates long tedi- 
ous hours of hand calculations for right of 
way purposes, but also supplies quantities of 
information to be included in construction 


plans that was omitted previously due to the 


difficult hand computation. ‘The “Geometric,” 


“Bridge,” and “Earthwork Programs” have 
made plan preparation a pleasant task since 
each day begins with a new problem instead 
of picking up yesterdays work where he left 
off. 


Our field personnel and the contractors 
working with them have felt the effect of 
the computer. Compliments are heard daily 
about how the computer listings of earth- 
work calculations aid the field work. Our 
bridge inspectors now spend less time in the 
field office calculating grades because the 
computer does it for them. The earthwork 
listings eliminate the time consuming task 
of figuring cuts and fills and make the field 
parties available for the countless staking 
jobs that are required in multi-lane con- 


struction. 


As one can see, the Austin Expressway 
Office is pleased with the results from using 
the computer. It is our sincere desire that 
the Computer Section will have continued 


success through the years. 


Ed Bluestein 
District Engineer 
District Fourteen 


By: 
Theodore D. McKee 
Senior Resident Engineer 


"QUe SAFTY INSTZUCTOR PROPPED A MOVIE SCREEN ON my HEAD! " 
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About Our Pictures... 


A panoramic view of the East Tex 
as countryside spans our cover this 
month. Location of the wide expanse 
of highway is U. S. 69 between Jack- 
sonville and Rusk. 


Texas, land of cattle and wide- 
open spaces, can be viewed by audi- 
ences traveling along fast-moving 
highways such as the one pictured 
inside the front cover—lInterstate 
Highway 10 east of Winnie. 


Silhouetted in the foreground of 
the new Lavaca Bay Causeway is the 
old causeway, which may live on as 
a fishing pier with only a center sec- 
tion removed for boat passage. 


TEXAS HIGHWAY COMMISSION 


HERBERT C. PETRY JR. Chairman 
CHARLES F. HAWN Member 
HAL WOODWARD Member 


D. C. GREER State Highway Engineer 


Texas Highways 


TEXAS HIGHWAYS, official journal 
of the Texas Highway Department, is 
published in the interest of highway 
development in Texas and for depart- 
mental education in the improvement 
of construction, maintenance, and op- 
eration. 


TEXAS HIGHWAYS is available to 
the general public on a subscription ba- 
sis at $3.50 annually, or it can be pur- 
chased for 35 cents a copy. Subscrip- 
tions, inquiries, material, or manuscripts 
should be directed to the Editorial Of- 
fice, Travel and Information Division, 
Texas Highway Department, Austin 14, 
Texas. 
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